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Equations (17) and (18) contain the solution of the problem.    When p = 0,

When p = oo ,

These examples will suffice.

The relation between ^ and ^ expressed in (4) may be exhibited in
another way in terms of the phase difference (e) and the ratio of maxima.
Thus if

we have

(21)

As p increases from 0 to oo , e usually ranges from 0 to JTT. At first sight it
might appear probable that every increment of p would involve an increment
of e, but this seems not to be generally true. For consider a case in which

so that by (10)

Here pL' begins (as usual) at zero and ends at zero. During part of the
range, therefore, it falls; and thus since R rises throughout, it follows that
e does not rise throughout.

It may be worth while to remark that in some cases, where we cannot
deal with phases, we are concerned principally with the value of \/(R* +p*L''2),
a quantity which practical electricians are then tempted to call the resist-
ance of the system. This temptation should be overcome, and the name
reserved for JS', on which depends the amount of energy dissipated. It must
be admitted, however, that a name for \7(-R/-2 +p*L''2) is badly required.
Perhaps it might be called the "throttling." [Heaviside's term is impe-
dance.']

The corresponding theorem in cases when T vanishes is deduced in a
similar manner with use of the potential energy,

V = \Ciifyi + J C22^a2 + J^ss^s2 + ... + Ci&fyityz ~H OIS^I^B 4- Ci4^Y^4 + ... .

Thus, if we write

-%...........................(22)
we find